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RESEARCH MEMORANDUM

mtigation AT Transonzc SPEEDS
OF LOADING over A 30° swepreack W NG OF ASPECT
RATIO 3, TAPER RATIO 0.2, AND NACA 65A004 AIRFOIL
SECTI ON momwvrep ON A BODY
By Donald D. Arabian

SUMMARY

The sercdvnsmic | 0ad characteristics of a wng-body conbination
were determned experimentally from 0.80 to 1.03 Mich number for angles
of attack up to 26 degrees. Two wings, both with 30° sweep of the
quarter-chord | ine, taper ratio 0.2, aspect ratio 3, and thickmess Of
4 percent chord, but of different types of construction, were tested.
Ot1e |vv| ng was of solid steel and the other was of plastic with an imer
steel core. ‘

The |oad distributions for both wings were simlar, but |oads on
the more flexible wing were somewhat reduced. The twist distributions
for both wings were calculated. Some typical flow studies of the bound-
ary lsyer are presented.

INTRODUCT ION

~ Satisfactory stability characteristics have been obtained at sub-
soni ¢ speeds for thin |owaspect-ratio wings wth noderate |eading-edge
sweep (ref. 1). In order to evaluate in detail the 1cea and stabrlity
characteristics of this type ot V\n_n? on a body of revolution throughout
the transonic szpeed range, a wng with an aspect ratio of 3, a taper
ratio of 0.2, 30° sweepback Of the quarter-chora |ine, and W th maca
65a00+ airfoil sections was selected and the |oad characteristics are
presented. The |ongitudinal stability characteristics are presented in
reference 2. This V\nngN[s one of several wings being studied in a gen- -
eral programat the Wigley 16-foot transenic tumnel. To date, the |oad
characteristics of other wngs in the program have been published in
references 3, 4, 5, and 6. ta were obtained at Mach mmbers from 0. 80
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to 1.03 for angles of attack up to about 26° for two wings of the sanme
geonetry but comstructea Of different materials. One vmnfq was made of
steel and plastic in an attenpt to devise a cheaper and faster nethod
of Wln% construction. The other was a solid steel wing used for tom
parison {0 check the effect Of aercelasticity and to establish the valid.
Ity of-dsts Obtained with the less-rigid reinforced plastic wing. The
twst distribution due-to aerodynamic |oading was cal culated for both

wings. same typical flow stustes Of the boundary |ayer-are also presented.

SYMBOLS

b Wi ng span
c wing chord parallel to the plane of symetry
g average W ng chord
¢ mean serodynamic Chord
C, wi ng section normal-force coefficient
Cn section pitching-monent coefficient about the wing mean aero-

dynam ¢ chord

. 1.0 ,
Cx wing-panel normal-force coefficient-, j;).16 C. %d(%%
cm W ng- panel pitching-moment coefficient about o.25t,
P10 o o

Jous = 5 @
c, pressure Coefficient, -%
M Mach nunber
Ap local static pressure mnus the free.stresm Static pressure
q dynsmic Pressure
X di stance parallel to the center 1ine
Y di stance normsl to the-plane of symmetry

i ¥ _EE:N!I‘%
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a nodel angle of attack

8 angle of twist of the chord line neasured in planes parallel
0 the plane of symmetry

Subscripts:

L wi ng |ower surface

u Wi ng upper surface

MODEL DESCRI PTI ON

~ The general arrangenent of the model is shown in figure [(a). The
wing was mounted to the sane steel body of revolution used in refer-
encés 4 and 5. The fuselage had a fineness ratio of 11, an ogive NOSE,
cylindrical center section and a bvosttail afterbody. The wing was swept
30° at the quarter-chord line with & taper ratio of 0.2, and aspect ratio
of 3, and NACA ésao0k sections parallel to the plane of symetry. Two
wings were constructed of different materials. Figure |(b) shows typical
Cross sections Of both wings. One was constructed entirely of steel wth
a | eading-edge section and a trailing-edge section which was tongue and
grooved 0 @ Center section. The spaces |eft in the grooves were used

as ducts for the pressure tubes to the orifices. The other wing was con-
structed in such manner that a steel core with a thin brass plafe at the
trailing edge was surrounded with the wing pressuwe tubes, and then

prol yester resin was poured about the structure to formthe wing contour.
hiS wing hereinafter is called the plastic wng.

The twi st characteristics for tf‘ese Wi ngs were determned by the
met hod described in apﬁenmx A The steel w ngi was found to be 1ess than
half as flexible as the plastic wiig] The influence coefficients ay

and By; (see appendix A) used to cpleulate the twist were as follows:
For the steel wing:

Ajy X 100 at | =- l Byy X 1070 at | =-

112 3] 4]s 1] 2 5] » 5
1 010 0 1 -4 i]0 6.1 | 6.111 Oo.2 | -0.3
2 |-216 2 g |-13 2 |1-.111.3 ] 1.1 .9 93
3 |-215 9 1-9 |-28 3 .21 ]| 1.7 | 3.9 3.2 .3
L4 114 7 |11 | -27 i 335 |17 | +.9 | 11.5 | 10.5
5 1|4 )5 12| -5 5 3| 1.8 | #.83] k.1 | 37%9
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For the plastic wng:

Agy X 10-5 &t 3 = - | Bjy x 10-5 at § = -
i

12314115 1 2 13 4 5
1] 0f-2]-3]:6] -1 110 03] 10]08] 212
a|-17]-7|-22] -34 21-0.111.9] 28] 0 | 31
5] 1 38 31| -8 51 1133),7.0).7.3],1.6
b2 14 | -2 |- 100 LI .2]35]10.4 1231334
51 2(9]14] 6] -69 5] +2]3.5]22.2]30.290.8

where A, and B;; represent the twist in degrees measured parellel

to the angle-of-attack plane at the ith station due to & load O moment .

at the jtn station, respectively. The five spanvise Stations chosen

were |ocated as follows:
Station 5%

0. 245
412
.580

5

A better camparison Of the tw St—€haracteristics, however, of’ the steel
and plastic wing iS shown in figures 2(a) and (b). The plots show the
effect of @ unitlosding applied Al any spanwise station (abscissa), On
the particular spanwise stations 1 Ihrougﬁ 5 for-loadings at the -
and 65-percent-chord 1ines. The main difference vetween The two plots
result-s froma change in the stiffness and a enift of the elastic-axis
location of the two wings. If the elastic axis is defined as that point
of the 1acal chord which gives zero twi st when a load is applied at the
point, then fiqure 2 |ndg|cates the position of the elastic axts, The
plots show thal the eisstic axis Of the plastic W ng rﬁasses through the
0.25c at about the o.r50/2 station, while that of " {he steel W NQ passes
throu%h the o0.25c at the 0.85b/2 station. Inboard of-these spanvise-ste-
tions the elastic axis |ies behind the o.25¢c 1ine (positive-val ues of
twist), and outboard the axis |ies ahead of the 0.25c 1ine (negative
val ues of twlet).

(32 I~ CVIN NCYEEN

The rows Of pressure Orifices were |ocated at 16, 25, 40, 60, 7,
and % percent semispan Stations for voth the steel and plastic w ngs.
In each row on botﬁ&the upper snd lover surfaces, the orifices were

A

-
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located at 1, 2, 5, 7, 10 percent ¢ and at intervals of every 5 percent
chord thereafter up to the g-percent-chora Station.

TESTS AND TECHNIQUES

- The tests were conducted in the Langl ey 16-foot transonic tunnel,
which is described in reference 7. The MaCh number range extended from
0.80 tso 1. 03, vm6| ch corresponded to a Reynol ds number range from about
7 x 10°to 8 x 10° (based on the wing nean, aerodynamc ghard). The maxi-
mim angfe- of-attac(k range extended Igrom bt al f"h | ngren‘ents.

The pressure data were_obtained sinultaneously with the force data
presented in reference 2. The Wwing pressures Were recorded by photo-
raphi ng mercury manometer boards. . ﬁ1e data were then processed vy el ec-
ronic calculating machines, which plotted and tabulated the resuite.

At the termnation of the Rressure_ program a study was nmade of the
flowin the boundary layer of the plastic w ng for a reduced Mach nunber
and angl e-of-attack "range. The technique used in reference 5 was enpl oyed
to render the flow visible. The technique entails painting the wing Suf-
face vlack and then applying a vmue_%round-gl ass paint simlar to china
clay. The vwn? therefore appears white when dry. Wetting with a clear
fluid causes The black suiayer to becone visible. Thus, "hy emtting
fluid froma point source on the wing in a stem the fluid path in'the
boundary layer is traced. As the fluid trace changes with time, the his-
tor%/ of the trace aisappesrs as a result of the evaPorann of the fluid,
so that the existing trace represents an average flow for a short interval
of time. For thesetests clear versol Was used as the liquid agent. The
poi nt sources were particular pressure Orifices through which the fluid
was forced. The locations of the sources were as follows:

X
E at -

0.25% [ 0403 [ 0608 | 0o} | 0.5 3
0.5 0.5 0.5 0.5 0.5
.15 15
.20 .20
.25 .25 25 25
45 45 ) 45 45
.65 .65 .65 .65
.80 .80 .80 .80 .80
.90 .90 .90 .90 _—




NACA RM L5T7GO%a

ACCURACY OF MEASUREMENTS

Sufficient time WAS al | owed after a particul ar test—condition WaS
reached for the pressure manometer tubes to settle within about 2 percent
of the ultimte value of the manometer zevel.

~ The indicated engle of attack was corrected for tunnel-flow angu-
larity. Based on readout-accuracy and repeatability, the angle of attack
and Mach number are believed to be accurate within the following limits:
Gy, deg o . . . o e v ae e e T e e e +0.01
M. £0.005

RESULTS AND DISCUSSION

- Flow studies. - sample photogr?\%hs of the flow on the right plastic
wing are presented in figure 3. general (j scussion of swept-wing flow
Is attenpted here. Only those features of the flow studies which repre-
sent significant characCteristics to be noted in the follow ng wing pres-
sure discussion are covered. A general discussion of the flow over swept
Wi ngs may be fowd in references 8, 9, and 10.

Some of the features of the-boundary flow which can be noted in the
photographs of figure 3 are the indications of shock waves, the indica-
tions Of T|ow separation, and the indications of vortex-type flow.

Shock waves are frequently indicated by the fiida path where there
are abrupt changes of the streamines. Note in figure 3(a) at M= o,9
that shadowgraph traces of the waves are visible st angles Of attack of
2° and 4° (indicated by the arrows on the fi gure)rh ang note how the fiuid
lines are altered where they intersect-the Wave. The |ocation of the
waves i s nore-obvious at the- higher angles of attack by the more evrupt
turning of the fiow.

, Separation first appears as an irregul ar darkened reqﬁ_on general 'y
increasing in area with |ncrea3|\r/1vﬁ angl e of attack. For this wing theie
sppear 10 De two different areas where separation may commence, depending
on the Mach number. At- M= 0.80 for exanple, figure 3(a) at « = 4°
shows the separation to start along the |eading edge near the wisg tip.
This results froma conbination of a swept leading edge, a small| leading-
edge radius, and a thin wing. at the higher MiCh numbers leeding-edge
separation as such occurs only st nuch highér angles of attack. [{com
Egre 0.80 with o.94 and 1.03 Mach nunbers’ of f|%. 3(a) for o = 60.)

wever, separation does start near the tip at the trailing @g before
the leading-edge separation occurs. see figure 3(a) at- o =% for

AT NSREER AR
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M= 0.94 and figure 3(bh) at « = 10° for M= 1,03. This separation
aPpears to stemfromthe intersection, in the vicinity of the wing tip,
of the shocks originating at the |eading edge and near the trailin egfge
of the wing-body Juncture. Both types of separation extend inboard with
increasing angle of attack.

Once separation ocecurs, t he existence Of vorticity in the flow sbove
the wing is indicated in the voundary-layer traces by t%e circul ation of
the flurd lines in a counterclockwi se direction. For example, Observe
the phot olgraphs for M=0.80 at the h|tgher angl es of attack. A iine
through the aftermost points along each of the indicated streanines
shoul d coincide with the projection of the vortex core on the wing sur-
face. Note that at « = 6° the vortex cone sheds near the tip and the
poi nt of sheddi n?_progresses inboard with increasing angle of attack, as
does the separation. At o« = 19° (f'ﬁ' 3(c)) the vortex appears to shed
at about 0.25‘0(2. The vortex stren?t at this angle of attack is much
greater than at the lower angles of attack, as i's shown by the accumuls-
tion Of the fluid near the vortex origin.

_ The origin of the vorticity at M= o.9 and M= 1.03 appears to
be in the vicinity of the intersection of the shock waves where the sepa-
ration forms. varticity iS permtted at the shock intersection since
different entropy changes occur inboard and outboard of the intersection.
The angle of atfack af which this vortex forms increases with Mach number.
Wth increasing angle of attack at the higher Mach numbers, the vortex
flow finally reverts to a vortex generated along the |eading edge once
the | eading-edge separation occurs at the higher angles of attack.

Chor dW se pressure di stributions.- A tabulation of the chordwise
pressure coeffrcients ror all test conditions for the steel wing is pre-
sented in table |. Pigwe 4 presents a conparison between the chordvise
pressure di Stributions fuorr the plastic and steel vmn'gs. As is noted,
there are mnor differences in the angles of attack for the two wings.

In general these differences are of the order of the accuracy of meas-
wrements Of these angles {s0-30°). The differences in the pressure coef-
ficient with one excéption ™Y therefore be considered to be caused prin-
cipally DY sercelastic effects. A significant difference in the varia-
tion of the chordwise Pressure distributions exists between the two_wings
at angles of attack fromabout 2 to 8° at a Mach nunber of 0.80. ‘As
this Mach nunber was the first for which data were obtained, the dis-
Crepancy suggeste a tenporary difference in the |eading-edge surface
conditions for the two wngs. The plastic-wing flow studies of fig-

ure 3(a), Which were teken after the Pressure tests, for angles 'f

attack of %° and 6° at a Mach number of O.éiO mdbcated segﬁraw on at the
outer spamvise Stations, but the pressure distributions the plastic
wings indicated attached flow. The outboard stations of the plastic

W nP general |y show the effect of decreased locel angles Of attack due
to load when conpared to the steel wing.
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For either wing at the |ow angles of attack the increase in |oad
coefficient profgre33| ng toward the tip illustrates the effective span-
w se increase of angle or attack induced by the trailing vortices of a
highl,]h tapered swept wing. Consequent, the separation appears first
at the tip and progresses inboard wth increasing angle- of attack es
indicated DYy the fiow Studies of figure 3

The pressure distributions on the wpper surface are fairly constent
over nost of the wing panel at an angle ofp attack of about-20°," which Of
course indicates separation. Increasing the angle sbove 20° produces
NOre megative pressure coefficients and,” in addition, the innernost-sta-
tion shows signs of the streanines being tinned dowavard toward thewing
surface; that Ts, the pressures near the trailing edge begin to recover
or increase In a positive sense. As the angle of attack Is further
increased this effect tends to progress” outhoard. These pressure changes
are believed to be- caused by the change in locatjon and the 1ncreasing
strength of the vortex tmat—is Shown in figure 3 at M. 0.80. at

M= 0.9 to 1.05 for. the nign angles of attack, the distributjons near
the rcaotta.rg tgl S0 mPI uen%léd b% t%e strong sﬁmctk wave shovvn by the chora-
wi se distributions.

Spanwise | 0ad distributions.- |t i S apparent fromthe chordwise
pressures tnhat tnhe type of w ng construction, with some exceptions, has
only mnor effects on 1ead distribution; therefore, the spamdse losd
distributions are presented only for the steel wing w figure 9. me
distributions are nearly elliptical at the |ow angles of attack, but as
the angle of attack increases, the |oad distributions tend to becone
triangular, wth the trisnguisr | 0ading commencing at the tip. The
triangular di Stribution spreads inboard as separation fores wth further
| ncrease- of an?Ie of attack. At the angles of attack where the |oad dis-
tribution e elliptical inboard and triangular outboard, increasing Mach
nunber tended to reduce the extent of the triangular loading. The impli-
cation s that increasing Mach nunber at a high constant angle of attack
extends the attached riow region outboard. This implication 1S verified
by the flow studies (fig. 3(C)). notetnat at angles of attack of 15°
ﬂnd 17°, the higher the MACNh number, the |arger the region Of-attached

ow .

Panel 1omds.- The variation of the integrated wing | 0ads witn angle
of atTack 1S shown in rigure 6 for the teat- Mich nunber range. 1z com
pressibility effects are considered, the |oad-carrying capacity per untt—
angle of attack should increase t0 a meximm at epproximately M = 1. 00.

The data show that, for cy values up to epout 0.6, the maximm

| oad-carrying capacity per unit angle of’ attack occurred at M ~ 0.6,
For cy values fromO0.6 to the highest test value, the maximm load-

carrying capacity occurred at M =~ 0.98.
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A conparison of the variation of the pasei pitching-moment coeffi-
cient about the o.25¢c' with normal-force coefficient and the wng-tidy
pitching-moment data of reference 2 is shown in figure 7. The change$

of the sl opes %vath normal -force coefficient agree in general wth

those of the data of reference 2. The absolute differences 1%25112 at
a given normal -force coefficient are due to the absence of the fuselage
stability contribution in the present data.

Center of 1losds.- Figure 8 presents the exposed panel |oad centers
and the Tocal section load centers for the angle-of-attack and Mach mm-
ber range of the tests. The spemise Center of |oad was |ocated at
approximately 50 percent of the semispan fOr all test conditions. , The
nost rearward position was at about 4 percent of the mean aerodynamic
chord for the panel load centers and 4 percent of the local chord for
the section [oad centers.

Increasing angle of attack up to about 20° tended to shift the

panel center of load rearward and inboard. The single data point for

« above 20° shows a tendency for the cemer Of [0ad to become invariant
with the hi ?her angl es of attack. In general the effects of changes in
angl e of atfack on the center of |oad decrease with increasing Mach num
ber; this result is to be expected since the chordwise | 0ad di'stribution
becones nore rectangular as the flow becomes supersonic over nost of the
W ng.

, Twi st_distribution.- Conbining the influence COefficients and the
integrated normal 1orces and moments iN the manner described in appendix A
or by the method of reference 5 yields the vwn(% spanwi se twist diStribu-
tions. The dynamc pressures corresponding to the neasured | oads ere
presented in'figure 9 for the test Mach nunber range. Calculations were
made for both wings at angles of attack of 4°, 8°, and 20° and for .
M= 0.80 and 1.88. A corparison of the resulting spanwise tw st distri-
butions for the steel and plastic vvln?s I's presented in figures 1o(a)

and 10(b). At « = 20° and M= 1.0 the calculated twist angle of the
tip of the plastic wing was -0.9° as conmpared to -0.4° for the steel wing.

CONCIUDING REMARKS

The follow ng remarks are drawn fromthe |eads investigation of an
all steel wing and a geonetrical|ly identical reinforcea plastic W ng.
Bot h wings have 30° sweepback Of th€ quarter chord, @ taper ratio of 0.2,
and enbody NACA 6sac0k airfoil sections.

The chordwise pressure di Stributions for the steel and I\/%l astic wngs
were simlar for the test range with some exceptions at Mach number 0.80.

YRS ICED
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However the type Of construction had only mnor effects on the chordwise -
snd Spanwi se load distributions. The order “of maFmtude of the tip tw st

was cal cul ated at a Mach nunber of 1.0 and an angle of attack of 2%° to

be -0.9° for the plastic wing as conpared to -0.4° for the steel wing.

The spanwi se Loaq distributions were nearly elliptical at the |ow anrglﬁ es

of attack, but at the higher angles the distributions tended to vecome
triangul ar comencing at the tip.. The center of 1ced on the wing panels

moved rearward and inboard with increasing angle of attack for =1 Mach
nunbers. The movement—of the | 0ad center W th angle Of attack decreased
considerably with increasing Mich nunber.

Langl ey Aeronautical 1svoratory, _
National Advisory comittee foOr Aeronautics,
Langley Field, Vs., June 19, 1%7.

L R tpics s
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APPENDIX A

METHOD OF COMPUTING WING TWIST DUE TO AERODYNAMIC LOADING,

If the spanwi se and choravise di Stribution of aerod?/nam ¢ | oadi ng
of an elastic V\nnq are kmom, the twist distribution of the wing can be

cal cul ated, as fol
e} - 1 ) + B}

where the influence coefficients are defined as the elements of the
square Matrices [Al and [B]

The €l ements As;y and Byy represent the twist at the ith spen-
Wi se station due to a ljoad or moment at the jh station.

The spanvise | 0ad distribution and the spanw se pitching- nonent
distribution are elenents of the colum matrices{:} and , respec-
tively, where the elenents 1y and r’ are the integratedi ads and
moments respectively over the jth spanvise Segment; that is,

n
R f(jfl)/n :46)
and
ey [ L e el

wher e
n number Of spanwise Stations
¢ mean aerodynsmic chord
g average chord
c | ocal chord

VIR
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The setup for measuring tw St with mirrors is shown |_n_f|[qur_e 11.
The techni que enpl oyed for obtaining the influence coefficienfs involved

principal |y tre use of mrrors, linear-scales, and a transit. Ioads Were
applied at the desired points along the wing. A diagramillustrating the «
tw st measurenents is shown bel ow

ég

- = g0 . T _
T N “

Mirror
—_— 0 E i
yepi ece
d >
wher e *
a. Zer 0 twlatreading -
ag reading due to twist s

A change in the angle e of the wirror required a change in the scale
reading as sighted through the eyepiece. ‘smill translations of the
mrror up or down have Iittle effect on the scale reading. Thus, only
twi st about the y.axis (perpendicular to the plane of the paper) is

Observed.

Loading al the jth spanwise Station Of the 0.25¢ yields t he influ-
ence coefficients due to normar force of the ith spamwise Station. Thus

8
Ayy = —1 deg
17 TToad); o

wher e
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Loadi ng at the jth spamvise Station of the oc.65c yields the infiu-
ence coefficients due to a monent about the y-sxts t'hrough the o.25¢ of
the itn station; thus,

®10.65¢ _
g, = _Load g = "3  deg
1 (0.65¢ - 0.25¢)y in-1b
wher e
ae = a .
_ktan~l [ 9 ) o.65e
819,65 = 2 tan i

R 117
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TABLE L. - STEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST
RANGE OF ANGLE OF ATTACK AND MACH NUMBER

Presaurs coalficient, P, at
0. mb/:| o.zsb/z|u.40b/z |o.aob/z| o.'rsb/z|o.95b/z 0.16b/2 0.25b/2 0.40b/2 |o.eub/z|o.-rsan 0.955/2
Parfm
H =a.80 a = -1.95° ® 0.80 a = -0.0*
0,50 .0,1 +631 . $10 . 299 .050 677 881 .28
1.26 o250 222 5&?‘7 «287 fgé o o161 .001 =1026 =048
!-g . +132 o148 203 . 120 =.049 -s086 -.070
5. «096 o114 . 031  —.049 =071 =088
l;-w «083 oCo7 .ng 2034 -.049 -.089 -.109
0.2 06 «037 0 -012  -.055 =+190  —4108
o0 %\5‘) 6 =a038 -.020 =075 ~e098 -.117
.0 8 -020  -072 =a038  =.09k -el12  -126
38 -.041 -.083  -109 -.071  -.098 =133 -151
ey =-e0%51 -.068  -.103 -.075  -.10a =s137  -.182
e =s089 ~a005 =411k *.104
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TABLE 1.- STEEL w6 pressure COEFFICIENT DATA FOR THE TE2T
RANGE OF ANGLE OF ATTACK AND MACH NUMBER - Contlnusd
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TABLE L ~ STEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST
BANGE OF ANGLE OF ATTACK AND MACH NUMBER - Continued
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TABLE |.- STEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST
RANGE OF MOLE OF ATTACE AND MACE NUMBER - Continued
Pressure coefficient, P, at:
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TABLE I. - STEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST

* RANGE OF ANGLE OF ATTACK AND MACH NUMBER - Continved
- Pressure coefficient, P, at:
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TABLE L - STEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST
RANGE OF ANGLE OF ATTACK AND MACH NUMBER - Continusd

Pressure coefficient, P, at:
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TABLE |. - STEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST
RANGE OF ANGLE OF ATTACK AND MACE NUMBER - Continued
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TABLE 1.- sTEEL wiNG PRESSURE COEFFICIENT DATA FORTRE TEST
RANGE OF ANGLE OF ATTACK AND MACE NUMBER - Coutinued

Pressure coefficient, P, at:
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TABLE L - STEEL WING PRESSURE COEFFICIENT DATA FOR TEE TEST
RANGE OF ANGLE OF ATTACK AND MACE NUMBER - Centlnued

Pressure coefficient, P, at:
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TABLE I. - STEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST
RANGE 0r ANGLE OF ATTACKE AND MACH NRUMBER - Continued

Pressure coefficient, P, at:
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TABLE I. - STEEL WING PRESSURE COEFFICIENT DATA FOR TEE TEST
RANGE OF ANGLE OF ATTACK AND MACE NUMBER - Continued

Pressure  coetficlent, P’ at
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TABLE . - STEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST
RARGE OF ANGLE OF ATTACK AND MACH NUMBER - Continued
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vppes B ece
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Pressure cosefiicient, P, at:
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TABLE I. - STEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST
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TABLE 1.- STEEL WING PRESSURE COEFFICIENT DATA For THE TEsT
RANGE OF ANGLE OF ATTACK AND MACH NUMBXK - Continusd ™
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TABLE L - STEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST
RANGE OF ANGLE OF ATTACK AND MACH NUMBER - Coatinued
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TABLE L - STEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST
RANGE OF ANGLE OF ATTACK AND MACH NUMBER - Coatinued

NACA RM I57G0%

Pressure coefficient, P, at:
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TABLE L - STEEL WING PRESSURE COEFFICIENT DATA FORT= TgsT
RANGE OF ANGLE OF ATTACK AND MACH NUMBER - Continued

Pressure coeflicient, P, at:
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TABLE | - 8TEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST
RANGE OF ANGLE oF ATTACK AND MACH NUMBER - Continued
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'TABLE L - STEEL WING PRESSURE COEFFICIENT DATA FOR THE TEST

RANGE OF ANGLE OF ATTACK AND MACH NUMBER - Continued
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TABLE L - sTeEL wiNg pRessure COEFFICIENT OATA FoR THE TEST
RANGE OF ANGLE OF ATTACK AND MACH NUMBER . Continued

Preasure cosfficlent, P, at
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TABLE |.- STEEL WING PRESSURE COEFFICIENT DATA FOR THRE TEST
RANGE OF ANGLE OF ATTACK AND MACH NUMBER - Cootinuad
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TABLE |..

Mhoderoonann v

STEEL wme PRESSURE COEFFICIENT OATA FOR THE TEST

RANGE OF ANGLE OF ATTACK AND MACH NUMBER - Concluded

NACA RM I5T7GO9%sa

Uppe. _urfac.

Pressure coefficient, P, o t
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(a) Complete model.

Figure 1.- Geperalmodel arrengement. Al | dimensions in tithes.
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Wing pressure tubes cast
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pressure tubes
"’I;gf- :::‘\\\%\ {\\\_—_‘—-r’;}‘;',‘;;;__ —
Typical cross section thickness
not to scale
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(b) Wings .
Figure 1. - Concluded.
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(a) Plestic wing.

Figure 2.- Wingelssticcharacteristics obtained experimentally, from whi Ch the influence coef-
ficlents were determined for twist | N the angle-of-ettack plane about 0.25c.
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=1.03
(a) a= 20 to 6°. L-57-1639

Figure 3.- mypical flow study phot o raphs for a range of Mach number end
angl e of attack, plastic wing.
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a=|3°

M ~0.94

Qnﬁmmiﬂiji

M= 1.03
(b) a=6 to 13°. L-57- 1640
Figure 3.- Continued.
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a =|5° a=19°

a=15° as=|7e

M=1.03
(c) @ =159 t 0O 19°. L-57 -16k1
Figure 3.- Concluded.
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